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Tab.2 Decomposition Accuracy Evaluation Indexes( y")

of IVMD, EMD, WD Methods

PRI RS R RMSE
y1—U1 0.999 0.082 6
IVMD y2—U2 0.996 0.114 2
y3—U3 0.931 0.109 8
y1—imf7 0.998 0.206
EMD y2—mi3 0.913 0.586
y3—imi2 0.698 0.286
yl—a3 0.928 1.435
WD y2—d3 0.374 3.585
y3—d2 0.809 0.214
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Deformation Feature Extraction and Analysis Based on Improved
Variational Mode Decomposition

LUO Yiyong'? YAO Yibin’ HUANG Cheng' ZHANG Jingying'
1 School of Geodesy and Geomatics Engineering, East China University of Technology, Nanchang 330013, China
2 School of Geodesy and Geomatics, Wuhan University , Wuhan 430079, China

Abstract: Deformation data feature extraction and analysis is a key issue to be solved in building deforma-
tion prediction, early warning and mechanism interpretation. For this reason, An improved variational
mode decomposition algorithm (IVMD) is established to construct a new method of feature extraction and
analysis of deformation data. The K value of variational mode decomposition is determined by sample entro-
py. center frequency ratio and correlation coefficient to establish improved variational mode decomposi-
tion , and the new algorithm is tested by simulation signal and bridge deformation monitoring data. The re-
sults show that IVMD can accurately extract the component signals contained in the simulation signals, and
its correlation coefficient (R) and root mean square error (RMSE) indexes are superior to empirical mode
decomposition (EMD) and wavelet transform methods. The reliability of IVMD algorithm is verified
theoretically. Based on IVMD), the natural frequency and damping characteristic parameters of the bridge
can be extracted accurately, and the deformation characteristic information of the bridge caused by tempera-
ture change, multi-path effect and other environmental impacts can be extracted well, which confirms the
validity of IVMD in feature extraction and analysis of deformation monitoring data.
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